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(57)Abstract: 

PURPOSE: To deposit gate oxides with different thickness on the wafer of an integrated circuit 
device while protecting the wafer against contamination with a photoresist resin during 
photoprocess. 

CONSTITUTION: Under a state where the part for depositing gate oxides 23, 24 on the 
surface of a wafer 10 is covered entirely with an anti-oxidation film 13, e.g. silicon nitride, a 
field oxide 14 is provided through selective oxidation. The anti-oxidation film 13 is then 
removed from the part for depositing the gate oxide 24 by photoetching. In other words, a thick 
gate oxide 24 is deposited by thermal oxidation while covering the part for deposition the thin 
gate oxide 23 with the anti-oxidation film 13. Furthermore, under a state where the anti- 
oxidation film 13 is removed entirely from the surface of the wafer 10, the thin gate oxide 23 is 
deposited by thermal oxidation and then the thick gate oxide 24 is deposited thereon. 
Consequently, the gate oxides 23, 24 having diflerent thickness are deposited for the transistors 
4 1 , 42 at a logic part 2 1 and a high breakdown strength part 22. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

IDrawing 1] (a) It is a cross section for every main process to the gate electrode formation for explaining the manufacture method 
of the MOS type integrated circuit device which there is not and (f) requires for this invention. 

[Drawing 21 (a) It is a cross section for every main process for reaching and (b) explaining the manufacture method of the MOS 
type integrated circuit device concerning this invention following drawing 1 . 

[Drawing 3] (a) It is a cross section for every main process to the gate electrode formation for explaining the another manufacture 
method of the MOS type integrated circuit device which there is not and (f) requires for this invention. 
fPrawing 41 (a) It is a cross section for every main process to the gate electrode formation for there being nothing and (f) 
explaining the manufacture method of the conventional MOS type integrated circuit device. 

[Drawing 5] (a) It is a cross section for every main process to the gate electrode formation for there being nothing and (f) 
explaining the another manufacture method of the conventional MOS type integrated circuit device. 
[Description of Notations] 

10 Wafer 

11 Semiconductor Region 

12 Buffer Oxide Film 

1 3 Oxidation-resistant Film 

14 Field Oxide Film 

15 First Polycrystal Silicon Fibn 

16 Second Polycrystal Silicon Film 

17 First Oxide Film 

1 8 Polycrystal Silicon Film Top Oxide Film 

19 Photoresist 

2 1 Logic Section 

22 High Pressure Part 

23 Thin Gate Oxide Fikn 

24 Thick Gate Oxide Film 

25 Gate Electrode 

26 Gate Electrode 

32 N Type Low Concentration Field 

33 N Type Source Field 

34 N Type Drain Field 

35 P Type Contact Field 

36 Electrode 

41 MOS Transistor of Logic Section 

42 MOS Transistor of High Pressure Part 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the MOS type integrated circuit device which 
accumulated a mutually different MOS type semiconductor device of operating voltage, especially the MOS type semiconductor 
device which has the gate oxide fihn from which thickness differs mutually on the semiconductor chip of a piece. 
[0002] 

Pescription of the Prior Art] The technology which creates high pressure-proofing, mass circuit element, and the circuit element 
of small capacity suitable for high-speed operation aiming at the drive of a load is becoming important comparatively in the same 
chip with expansion of the use of an integrated circuit device. In this integrated circuit device, the circuit element for a load drive 
(this circuit element is called a high pressure part below) usually under the supply voltage of 40-60 V Moreover, since the circuit 
element for high-speed operations (this circuit element is called the logic section below) usually operates under the low-pressure 
control-power-source voltage of 5 V It is necessary to give the pressure-proofing according to the operating voltage to each circuit 
element, and when circuit element is an insulating gate control type element, it is necessary to give the thickness according to the 
required pressure-proofing concerning the gate oxide film. For example, although the thickness of the gate oxide film of the logic 
section is 25-40nm in order to make high-speed operation of the logic section possible, since the voltage of 40-60 V is impressed 
also to a gate oxide film about a high pressure part, the thickness of 1 30-1 50nm is required for the gate oxide film of a quantity 
pressure part. Therefore, it is required for such a wafer for integrated circuit devices to form two kinds of gate oxide films fi^om 
which thickness differs mutually. 

[0003] Drawing 4 shows the conventional method until the thickness of such a wafer for integrated circuit devices forms a gate 
electrode on two kinds of mutually different gate oxide films with the cross section for every main processes. In drawing 4 (a), the 
semiconductor regions 1 1 of a wafer 10 are a semiconductor substrate, an epitaxial layer, and a well. It is a cross section in the 
state where it was fonmed so that each range from which the field oxide film 14 for isolation should make a semiconductor device 
to one principal plane of a wafer 10 might be suirounded with the conventional selective oxidation technology. 12 is a buffer 
oxide film and the oxidation-resistant film [ like a silicon nitride film ] whose 13 is. The left-hand side of drawing is the portion 
which should form a gate oxide film with right-hand side thick at the high pressure part 22 for a gate oxide film thin in the logic 
section 2 1 , respectively. 

[0004] Next, after removing the oxidation-resistant film 1 3 and the buffer oxide film 1 2, the thick gate oxide film 24 is first 
formed by 900 degrees C and PAIRO oxidization for about 57 minutes all over a wafer (the range on the left-hand side of drawing 
which should form a thin gate oxide film is included) 10 [ drawing 4 (b)]. At this process, membranes are formed to 135nm 
thinner thickness to set the last thickness of the gate oxide film 24 of a high pressure part to about 1 50nm. 
[0005] Then, the high pressure part 22 on the right-hand side of drawing is covered by the photoresist 19, for example, the thick 
oxide fihn 24 of the logic section 21 on the left-hand side of drawing which is not covered by the photoresist 1 9 is removed by the 
wet etching using rare fluoric acid, and the fi-ont face of a semiconductor region 1 1 is exposed [ drawing 4 (c)]. Furthermore, after 
ashing and remover liquid remove a photoresist 1 9 from the fi-ont face of a wafer 10, 800 degrees C and PAIRO oxidization for 
about 40 minutes are performed. Thereby, the thin gate oxide fihn 23 with a thickness of about 25nm is formed by the logic 
section 21 . Moreover, although the thick gate oxide fihn 24 stacks and it increases, since the high pressure part 22 on the 
right-hand side of drawing is also oxidized thermally simultaneously with this, since the grovrth rate of the oxide film at the time 
of thermal oxidation falls in the increase in thickness, only 15nm of thick gate oxide fihns 24 is stacked, and it increases, and it 
becomes thickness almost equal to 1 50nm of a target [ drawing 4 (d)]. The growth rates of a gate oxide film differ by the logic 
section 21 and the high pressure part 22 here for going on with the oxidization kind with which oxidation reaction has diffused the 
inside of an oxide film in the interface of an oxide film and a silicon substrate. Therefore, it becomes difficult for an oxidization 
kind to reach the interface of an oxide film and a silicon substrate as an oxide film becomes thick, and a growth rate becomes 
slow. 

[0006] Then, the polycrystal silicon film 1 5 is deposited all over a wafer 10 by reduced pressure CVD f drawing 4 (e)]. 
fiirthermore, photo etching technology - the thin gate oxide-film 23 top -- the gate electrode 25 of the logic section ~ moreover, 
drawing 4 (f)] which forms the gate electrode 26 of the thick gate oxide-film 24 top quantity pressure part 
[0007] Drawing 5 shows an option until the thickness of the wafer for integrated circuit devices forms a gate electrode on two 
kinds of mutually different gate oxide films with the cross section for every main processes, drawing 5 (a) is a cross section in the 
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state where it was formed so that each range from which the field oxide film 14 of the well of isolation should make a 
semiconductor device to one principal plane of a wafer 10 might be surrounded with selective oxidation technology as well as 
drawing 4 (a) 12 is a buffer oxide fihn and the oxidation-resistant film [ like a silicon nitride film ] whose 13 is. The left-hand side 
of drawing is the portion which should form a gate oxide film with right-hand side thick at the high pressure part 22 for a gate 
oxide film thin in the logic section 21, respectively. 

[0008] First, after removing the oxidation-resistant fihn 13 and the buffer oxide film 12, all over a wafer 10, the thick gate oxide 
film 24 with a thickness of 150nm is formed by 900 degrees C and PAIRO oxidization for about 61 minutes, and the first 
polycrystal silicon film 15 is continuously deposited all over a wafer 1 1 by reduced pressure CVD [ drawing 5 (b)]. Next, pattern 
formation of the photoresist 19 is applied and carried out, and the gate electrode 26 of the high pressure part 22 is formed [ 
drawing 5 (c)]. 

[0009] Furthermore, in the high pressure part 22, although the thick gate oxide film 24 of the logic section 21 will be removed 
and the front face of a semiconductor region 1 1 will be exposed if complete etching by fluoric acid is performed after ashing and 
remover liquid remove a photoresist 19 from the front face of a wafer 10, the thick oxide film 24 under the gate electrode 26 
remains without ****** ****ing [ drawing 5 (d)]. 

[0010] 800 degrees C of second gate oxidization are performed after an appropriate time about 40 minutes, and about 25nm of 
thin gate oxide films 23 of the logic section 21 is formed. At this time, the gate electrode 26 of the quantity pressure part 22 also 
oxidizes, and an oxide film 18 is formed on the gate electrode 26. Then, the second polycrystal silicon film 16 is deposited on the 
whole surface [ drawing 5 (e)]. Furthermore, a photoresist 19 is applied and the gate electrode 25 of the logic section is formed on 
the thin gate oxide film 23 of the logic section 21 with photo etching technology. Etching removal of the second polycrystal 
silicon fihn 16 on the high pressure part 22 is carried out simultaneously. At this time, the oxide fihn 18 on the gate electrode 26 
works as an end point detector, and the gate electrode 26 on the thick gate oxide film 24 of the high pressure part 22 is left behind 
[ drawing 5 (f)]. 
[0011] 

[Problem(s) to be Solved by the Invention] Although the thin gate oxide fihn 23 and the thick gate oxide fihn 24 can be formed by 
almost exact thickness by the conventional method of above-mentioned drawing 4 , there is a problem which the defect of the gate 
pressure-proofing to the circuit element of the integrated circuit device using them and the defect on an operating characteristic 
generate in the probability which is the grade which cannot be disregarded although many [, of course / seldom ]. When the cause 
is investigated in detail, the still poorer main causes have a defect in the point that the gate oxide film 24 thick in the photo etching 
process of drawing 4 (c) is polluted with the impurity of a photoresist 1 9 that it is easy to generate in the direction of the circuit 
element using the thick gate oxide film 24, and increasing from immediately after manufacture along with progress of a time made 
the probability of poor generating by this clear. 

[0012] Then, selection of a photoresist 1 9, change of the conditions of the rotation application and heating solidification, selection 
of ashing conditions or remover liquid, and various meanses, such as thoroughness-izing of post- washing after removal, are taken 
ftirther, the improvement efi'ect like ** is not accepted in each-other gap, either, but probably, the oxide film which the 
photoresist 19 contacted will be polluted by impurities, and a ****** short time is also easily considered to be unremovable with 
the usual means. Although using things other than photoresist 19 as a mask is also considered, since a photograph process is 
required if it is an object for selective etching at all, use of a photoresist 1 9 cannot be excluded. Moreover, even if it increases the 
thickness of the thick gate oxide film 24 further, improvement effects are few and tend to bring a result to which the threshold of 
the gate of operation exceeds tolerance. 

[001 3] On the other hand, although according to the method of above-mentioned drawing 5 the gate oxide films 23 and 24 from 
which thickness differs did not contact a photoresist 1 9 and it was not polluted with the impurity in a photoresist 1 9, it generated 
in the probability of the grade which neither the defect of gate pressure-proofing nor the defect on an operating characteristic can 
ignore too to the circuit element of the integrated circuit device using them. 

[001 4] When the cause was investigated in detail, it turns out that it is because a poor cause has an undercut in the thick gate 
oxide film 24 under the gate electrode 26 of the high pressure part 22. that is, the gate electrode 26 of the high pressure part 22 
was formed with photo etching technology at the process of drawing 5 (c) ~ the back, although complete etching by fluoric acid is 
performed before forming the thin gate oxide film 23 of the logic section 21, the gate oxide fihn 24 with thick portions other than 
under tiie gate electrode 26 of the high pressure part 22 is also simultaneously removed at this time And since etching by fluoric 
acid is isotropic etching, a part for the periphery of the oxide film under the gate electrode 26 of the high pressure part 22 
**********s inevitably, and the so-called undercut enters. Then, although the thin oxide film 23 is formed also in an undercut 
portion, die membraneous quality of the oxide film of a boundary portion is inadequate, and the problem of pressure-proofing of a 
gate oxide film falling occurs. 

[001 5] The purpose of this invention is to offer the manufacture method of the MOS type integrated circuit device which has the 
reliable gate insulator layer without a poor gate proof pressure from which thickness differs in view of the above problems. 
[0016] 

[Means for Solving the Problem] The selective oxidation process which oxidizes thermally where all the parts that face [ forming 
the gate oxide film from which thickness differs to the wafer for MOS type integrated circuit devices according to this invention ] 
the above-mentioned purpose, and should form a gate oxide film are covered with an oxidation-resistant fihn, It is attained by the 
membrane formation method including the fu*st oxidization process which forms the gate oxide film of the thicker one by thermal 
oxidation where an oxidation-resistant fihn is left to die part which should attach the gate oxide film of the thuiner one, and the 
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second oxidization process which forms the gate oxide film of the thinner one by thermal oxidation where an oxidation-resistant 
film is removed. 

[0017] It is good for the oxidation-resistant film said to the above-mentioned composition that using the silicon nitride film 
suitable for attaching an isolation film or a field oxide film at a selective oxidation process attaches a bufier oxide film thin on the 
surface of a wafer as the ground well. In order to leave this oxidation-resistant film to the part which should attach a thin gate 
oxide film for the first oxidization process, it is good to remove an oxidation-resistant film from the membrane formation part of a 
thick gate oxide film by the plasma etching method, where it is covered by mask films, such as a photoresist. In order to remove 
this oxidation-resistant remaining film for the second oxidization process, it is good to give wet etching using the etching reagent 
which has selectivity to it, and it is very advantageous to use heat phosphoric acid especially as an etching reagent at the point 
which raises [ rather than ] the selectivity of wet etching 100 or more times to a thick gate oxide film. 

[001 8] In addition, the thermal oxidation for forming each shall depend a thick gate oxide film and a thin gate oxide fihn on the 
so-called pie ROJIE nick oxidation style at the first oxidization process and the second oxidization process, the thick gate oxide 
fihn which forms membranes at the first oxidization process although it is possible to form a thin gate oxide film by desired 
thickness simply at the second oxidization process - the following second oxidization process ~ stacking -- increase - since it 
generates — beforehand — this — stacking — increase ~ a part — it is good to attach by thickness thinner than the expected last 
target thickness furthermore, when preparing a buffer oxide film as a ground of an oxidation-resistant film as mentioned above, in 
case an oxidation-resistant film is removed for the second oxidization process, the film pressure of a gate oxide film with it also of 
it is almost the same as that of the thickness of a buffer oxide fihn — since it ******, as for the thick gate oxide film by the first 
oxidization process, it is desirable to attach by the thickness which also expected this decrement beforehand [ good removing 
simultaneously and ] [ thick in this case ] 

[0019] moreover, as the another manufacture method of an MOS type semiconductor device of having two gate oxide films fi*om 
which thickness differs on the same semiconductor substrate The selective oxidation process which oxidizes thermally where all 
the parts that should form a gate oxide fihn are covered with an oxidation-resistant film. The process which forms the gate oxide 
fihn of one thickness, and the electrode layer which should process a gate electrode in all the parts that should form a gate oxide 
film. The process which removes the oxide film and electrode layer of all the parts that should form the gate oxide fihn of another 
side. The process which forms the gate oxide film of the thickness of another side, and the electrode layer which should process a 
gate electrode in all the parts that should form a gate oxide fihn. The method of performing the process which removes iJie 
electrode layer of the upper layer of the part in which the electrode layer of a bilayer was formed, and the process which processes 
a gate electrode fi-om an electrode layer one by one can also be taken. 

[0020] The gate oxide film of the thicker one shall be then fonned ahead of the gate oxide film of the thinner one. It is good to 

form a gate oxide film by the pie ROJIE nick oxidation style also in this case. 

[0021] 

[Function] The membrane formation method of the gate oxide fihn by this invention still in the state in the state where it was 
covered with the oxidation-resistant film since all the parts that should form a gate oxide film were selective oxidation processes 
Perform photo etching surely required in order to distinguish mutually the membrane formation range of a thick gate oxide film 
and a thin gate oxide film, and it leaves an oxidation-resistant film only to the membrane formation range of a tiiin gate oxide film. 
By forming only a thick gate oxide film, after this has covered the membrane formation range of a thin gate oxide fihn at the first 
oxidization process, and forming a thin gate oxide film, where this oxidation-resistant remaining film is also removed at the 
second oxidization process A photograph process is substituted for the state where the membrane formation part is still covered 
by the oxidation-resistant fihn, before it also to which oxidization process which forms a gate oxide fihn. Therefore, a gate oxide 
film abolishes a possibility that a gate oxide film may be polluted with the impurity, as the photoresist resin containing impurities, 
such as a metal, of course, cannot contact the wafer side of the membrane formation range, either. And there is no undercut in the 
gate oxide film under a gate electrode, and the fall of gate pressure-proofing is avoided also at this point. 
[0022] Moreover, also in the manufacture method according to above, a gate electrode layer is always between a gate oxide film 
and a photoresist, and direct contact is avoided. Therefore, a gate oxide film abolishes a possibility that a gate oxide fihn may be 
polluted with the impurity, as the photoresist resin containing impurities, such as a metal, of course, cannot contact the wafer side 
.of the membrane formation range, either. And there is no undercut in the gate oxide fihn under a gate electrode, and the fall of 
gate pressure-proofing is avoided also at this point. 

[0023] In addition, although thermal oxidation can also be based on a dry oxidation style or a steam oxidation style, when being 
based on the so-called pie ROJIE nick oxidation style gathers the speed of membrane formation and it can raise the control 
precision of film pressure, it is the most advantageous. 
[0024] 

[Example] The example of the manufacture method of the semiconductor device of this invention is explained referring to 
drawing which gave the same sign to drawing 4 , drawing 5 , and the common portion hereafter. Drawing 1 is a cross section for 
every main processes of the first example concerning the manufacture method of the semiconductor device of this invention. 
Drawing 1 (a) shows the state of a selective oxidation process. The wafer 10 with which drawing should make an integrated 
circuit is a part very much, and MOS transistors 41 and 42 the right half and left half of drawing were indicated to be to drawing 2 
are the fields made, respectively. In an integrated circuit device, it is an object for the drive of a display panel, and MOS transistor 
42 of the high pressure part 22 in the right half of drawing for the pixel drive operates under the voltage of 40-50 V, and MOS 
transistor 41 of the logic section 21 in Uie left half of drawing which carries out high-speed operation for indicative datas operates 
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under the voltage of 5V. The gate oxide film of these MOS transistors 4 1 and 42 is made into the thickness according to this 
operating voUage, and is set as 25nm and 150mn, respectively in this example as well as drawing 4 and the conventional example 
of 5. 

[0025] The semiconductor regions 1 1 of a wafer 10 are a semiconductor substrate, an epitaxial layer, and a well, in this example, 
the buffer oxide film 12 is attached to the front face by thermal oxidation by 35nm thickness, and a silicon nitride film is formed 
by CVD for the oxidation-resistant films 13 at 150nm thickness. At the selective oxidation process of drawing 1 (a), as shown in 
drawing, after forming each transistor field in a wrap pattern, the isolation film or the field oxide film 1 4 which encloses each field 
like illustration is formed for the oxidation-resistant film 13 by about 600-800nm thickness by giving thermal oxidation by the 
so-called LOCOS method. 

[0026] Drawing 1 (b) is a preparation process for the first oxidization process of drawing 1 (c), leaves the range which should 
attach the thin gate oxide film in the left half of drawing, and removes the oxidation-resistant film 13 by photo etchmg. for this 
reason ~ being alike — it is good for plasma etching to remove the oxidation-resistant fihn 13 within the controlled atmosphere 
which contains 3 nitrogen fluoride (NF3) after forming a photoresist 19 in the photograph process using the usual photoresist 1 9 
as a mask, as shown in drawing, and to remove the buffer oxide film 12 of the bottom by easy etching with rare fluoric acid liquid, 
and to expose the fi-ont face of a semiconductor region 1 1 There is no possibility that a photoresist 1 9 may be contacted and it may 
be polluted with the photograph process of the process of this drawing 1 (b) since the fi-ont face or the buffer oxide film 1 2 of a 
semiconductor region 1 1 is separated firom the photoresist 19 with the oxidation-resistant film 13. 

[0027] Following drawing 1 (c) shows the state of the first oxidization process. At this process, where the range in the left half of 
drawing which should remove a photoresist 1 9 fi'om the state of fi-ont ckawing 1 (b) with meanses, such as ashing, first, and 
should attach a thin gate oxide fihn is covered by the oxidation-resistant fihn 13, the front face of the semiconductor region 11 of a 
right half is oxidized thermally, and the thick gate oxide film 24 is formed. This gate oxide fihn 24 is advantageous at the point 
that forming membranes by the so-called pie RO JIE nick oxidation style (PAIRO oxidization being called henceforth) which uses 
the gas reaction of hydrogen and oxygen like usually can raise membrane formation speed and membraneous quality. In this 
example, the gate oxide film 24 thick on 900 degrees C and the PAIRO oxidization conditions for about 80 minutes is formed by 
1 70nm thickness thicker than 1 50nm of desired value. 

[0028] At the preparation process for the following second oxidization process shown in drawing 1 (d), the oxidation-resistant 
film 1 3 and the buffer oxide film 1 2 are removed from the range in the left half of drawing. First, if it is good that removal of the 
oxidation-resistant film 1 3 is based on the wet etching using the etching reagent which has the highest possible selectivity to the 
oxidation-resistant film 1 3 so that the thick gate oxide film 24 may not be affected as much as possible and it uses heat phosphoric 
acid especially as this etching reagent, about 200:1 high etch selectivity will be obtained to the oxidation-resistant film 13 which 
consists of a silicon nitride film, and the thick gate oxide film 24. although it is possible for the following buffer oxide film 12 to 
remove by wet etching with usual rare fluoric acid liquid, since there is no etch selectivity in this case, in case the buffer oxide 
film 12 of the 35nm above-mentioned thickness is removed, the thick gate oxide film 24 is the same - ** etching is carried out 
and thickness decreases fi'om 170nm to 1 35nm In addition, in process in this drawing 1 (d), although the thick gate oxide film 24 
contacts heat phosphoric acid and rare fluoric acid, there are very few possibilities that contact to these inorganic acids may 
receive contamination, as everyone knows. 

[0029] At the second oxidization process of following drawing 1 (e), the clean surface of the semiconductor region 11 of the left 
half which removed the oxidation-resistant film 1 3 and the buffer oxide film 1 2, and was exposed at the last process is oxidized 
thermally, and the tiiin gate oxide film 23 is attached. It is good to use a PAIRO oxidation style also for this thermal oxidation, for 
example, it forms the thin gate oxide film 23 to the 25 nm thickness of desired value under 800 degrees C and the conditions 
which are about 40 minutes. Since the growth rate of an oxide film falls as thickness increases, although the thick gate oxide film 
24 is also stacked and increases simuhaneously with this, fi-om growth of the thin gate oxide film 23, about 15nm of lows stacks 
and increases, and they become the thickness near the desired value of 150nm fi"om 1 35nm of a last process. Then, the polyciystal 
silicon film 1 5 accumulates by reduced pressure CVD. 

[0030] Furthermore, in this drawing (f), it is applied, patterning of the photoresist 1 9 is carried out, and the gate electrode 25 of 
the logic section 21 and the gate electrode 26 of the high pressure part 22 are formed of the photo etching of the polycrystal 
silicon film 1 5. Although even membrane formation of the gate oxide films 23 and 24 by this invention method and formation of 
the gate electrodes 25 and 26 are completed above Since photo etching is substituted for the state where the oxidation-resistant 
film 1 3 of drawing 1 (a) before the first oxidization process of drawing 1 (c) and the second oxidization process of drawing 1 (e) 
is still shown in the front face of a wafer 10, at the preparation process of drawing 1 (b) Since the fi-ont face of the semiconductor 
region 1 1 of the range which should form them is not contacted as well as the ability of a photoresist 19 not to contact the gate 
oxide film 23 or 24, either, the gate oxide films 23 and 24 which do not have contamination by the impurity in a pure 
semiconductor fi'ont face can be easily formed by good membraneous quality. 

[003 1 ] The cross section in a next process is shown in drawing 2 (a) and (b) simple for reference. In drawing 2 (a), the gate 
electrodes 25 and 26 and the field oxide fihn 14 are used as a mask, or n type low concentration field 32 is diffused for MOS 
transistors 42 of the high pressure part 22 on the front face of the p type semiconductor region 1 1 with the mask by photo etching 
technology, and n type source field 33 and n type drain field 34, and p type contact field 35 are diffused to MOS transistors 41 and 
42 of the logic section 21 and the high pressure part 22. This process can be performed with the gate oxide films 23 and 24 left. 
[0032] Finally ****** is made the oxide film of the key point, the electrode 36 of an aluminium alloy is arranged, and the source 
terminal S, the drain terminal D, and gate-terminal G are derived [ drawing 2 (b)]. Thus, operating voltage can make mutually 
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different MOS transistors 41 and 42 as an example of the circuit element of an integrated circuit to a wafer 10. In addition, 
although a layer insulation film is prepared on the gate electrodes 25 and 26 and a protective coat is prepared in fact on an 
electrode 36, respectively, it is omitted drawing. 

[0033] In the test result of the integrated circuit device which included MOS transistors 41 and 42 in the wafer 10 which formed 
the gate oxide fihns 23 and 24 by this invention method like drawing 2 As opposed to the defect of gate pressure-proofing or a 
threshold by whom contamination is considered to be the cause having occurred according to 1 - 3% of probability in the former 
When based on this invention method, the poor probability of occurrence which starts immediately after manufacture is about 0, 
and neither gate pressure-proofmg nor especially degradation of an operating characteristic was further accepted also by the result 
of the degradation accelerated test of about 100 hours under heating. 

[0034] Drawing 3 (a) or (f) is a cross section for every main processes of the example of the another manufacture method of this 
invention. Drawing 3 (a) shows the state of a selective oxidation process like drawing 1 (a). The wafer 1 0 with which drawing 
should make an integrated circuit is a part very much, and MOS transistors 41 and 42 the right half and left half of drawing were 
indicated to be to drawing 2 are the fields made, respectively. 

[0035] The semiconductor regions 1 1 of a wafer 10 are a semiconductor substrate, an epitaxial layer, and a well, in this example, 
the buffer oxide film 12 is attached to the front face by thermal oxidation by 35nm thickness, and a silicon nitride film is formed 
by the plasma CVD method as an oxidation-resistant film 13 at 150rmi thickness. At the selective oxidation process of drawing 3 
(a), as shown in drawing, after forming each transistor field in a wrap pattern, the isolation film or the field oxide film 14 which 
encloses each field like illustration is formed for the oxidation-resistant film 1 3 by about 600-800nm thickness by giving thermal 
oxidation by the so-called LOCOS method. 

[0036] After removing the oxidation-resistant fihn 13 and the buffer oxide fihn 14, the first polycrystal silicon fikn 15 is 
continuously formed the 1 50nm thick oxide fihn 24 for the high pressure parts 22 and deposited on the whole surface by reduced 
pressure CVD by 900 degrees C and PAIRO oxidization for about 61 minutes, a photoresist 19 is applied, and pattern formation 
is carried out on the high pressure part 22 [ drawing 3 (b)]. Next, after carrying out etching removal of the first polycrystal silicon 
film 15 on the logic section 21, a photoresist 19 is removed, the thick gate oxide film 26 on the logic section 21 is ********** ed 
by fluoric acid, and the front face of a semiconductor region 1 1 is exposed [ drawing 3 (c)]. Since the high pressure-part 22 top 
has the polycrystal silicon film 15, the gate oxide film 24 does not**********. And since the first polycrystal silicon fihn 15 on 
the high pressure part 22 remains more greatly than the active region of the high pressure part 22 if it puts in another way, since 
the fu"st polycrystal silicon fihn 1 5 on the high pressure part 22 remains so that the high pressure-part 22 whole may be covered, 
the undercut of the oxide fihn [ directly under ] of the gate electrode 26 formed of photo etching later does not happen. 
[0037] After an appropriate time, the second gate oxide film 23 is formed in thickness of 25nm by 800 degrees C and PAIRO 
oxidization for about 40 minutes. At this time, the first polycrystal silicon film 1 5 of the high pressure part 22 also oxidizes, and 
an oxide film 18 is formed on it. Then, the second polycrystal silicon film 16 is deposited on the whole surface, a photoresist 19 is 
applied, and pattern formation is carried out on the logic section 2 1 [ drawing 3 (d)]. 

[0038] Next, etching removal of the second polycrystal silicon fiUn 16 of the high pressure part 22 is carried out. Since the oxide 
film 1 8 on the first polycrystal silicon film 1 5 of the high pressure part 22 described previously works as an end point detector of 
this etching at this time, the first polycrystal silicon film 15 of the high pressure part 22 does not **********. If a photoresist 19 
is removed and there is need, the oxide fihn 18 on the first polycrystal silicon film 15 can also be ******** **ed at this time [ 
drawing 3 (e)]. In this state, the second polycrystal silicon film 16 exists in the high pressure part 22 in the state where the first 
polycrystal silicon film 15 is raw again at the logic section 21 . If there is need, the impurity for forming the polycrystal silicon 
films 15 and 16 into low resistance will be introduced. However, this process is oak needlessness used as the so-called doped 
polycrystal silicon film which introduces an impurity simultaneously, when depositing a polycrystal silicon fihn. 
[0039] Subsequently, pattern formation of the photoresist 1 9 is applied and carried out, and the gate electrode 25 of the logic 
section 21 and the gate electrode 26 of the high pressure part 22 are formed [ drawing 3 (f)1. Although even membrane formation 
of the gate oxide films 23 and 24 by this invention method and formation of the gate electrodes 25 and 26 are completed above, 
by the above method, in drawing 3 (c) of the process which uses a photoresist 1 9, and (e), the polycrystal silicon films 1 5 and 1 6 
are always under a photoresist 19, a photoresist 19 touches the gate oxide films 23 and 24, and impurity contamination is not 
caused, either. The gate oxide films 23 and 24 which do not have contamination by the impurity in a pure semiconductor front 
face can be easily formed by good membraneous quality. Moreover, the undercut of the gate oxide fihn under the gate electrodes 
25 and 26 is not carried out. 

[0040] The process after this is the same as what was shown with the cross section to drawing 2 (a) and (b), and good for them. 
At the test result of the integrated circuit device which included MOS transistors 4 1 and 42 in the wafer 10 which formed the gate 
oxide films 23 and 24 by this invention method like drawing 2 , the defect of gate pressure-proofmg or a threshold by whom the 
undercut of the oxide film under contamination or a gate electrode is considered to be the cause is about 0, and neither gate 
pressure-proofing nor especially degradation of an operating characteristic was fiirther accepted also by the result of the 
degradation accelerated test of about 100 hours under heating. 

[0041 ] In the above-mentioned example, the thick gate oxide film 24 was formed previously, and [ drawing 3 (b)] and the gate 
oxide film 23 thin after that were formed [ drawing 3 (d)]. Although this can be made reverse, the thin gate oxide film 23 can be 
formed first and the thick gate oxide film 24 can also be formed later, it is [ at the time of next oxidization ] more advantageous to 
form the thick gate oxide film 24 previously, if loss of weight of the polycrystal silicon fihn 1 5 of an eye is further taken into 
consideration. 
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[0042] In addition, although thermal oxidation can also be based on a dry oxidation style or a steam oxidation style, when being 
based on the so-called pie ROJIE nick oxidation style gathers the speed of membrane formation and it can raise the control 
precision of film pressure, it is the most advantageous. 
[0043] 

[Effect of the Invention] As explained above, in order to form the gate oxide fihn from which thickness differs in this invention 
primary method to the wafer which should incorporate an integrated circuit. Where an oxidation-resistant film is covered in all the 
parts that should form a gate oxide fihn in a selective oxidation process first, it oxidizes thermally to a wafer. Where this 
oxidation-resistant film is left to the membrane formation part of a thin gate oxide fihn, at the fu-st oxidization process, a thick gate 
oxide fihn is formed by thermal oxidation. Where all oxidation-resistant films are furthermore removed at the second oxidization 
process, a thin gate oxide film is formed by thermal oxidation, by the second method of this invention The gate oxide film of one 
thickness and the electrode layer which should process a gate electrode are formed in all the parts that should form a gate oxide 
film. The oxide fihn and electrode layer of all parts which should form the gate oxide film of another side are removed. The 
following effect is acquired by removing the electrode layer of the upper layer of the part in which the gate oxide film of the 
thickness of another side and the electrode layer which should process a gate electrode were formed in all the parts that should 
form a gate oxide film, and the electrode layer of a bilayer was formed. 

[0044] (a) The photograph process usmg a photoresist in the state where the membrane fonnation part of a gate oxide fihn is still 
covered by the oxidation-resistant fihn in the primary method Since a gate oxide film, of course, cannot contact the wafer side of 
the membrane formation range, either, the photoresist resin with which detrimental impurities, such as a metal, are easy to be 
contained since the second method is managed in the state where it is covered by the electrode layer The gate oxide film which is 
not polluted by the front face of the pure semiconductor of a wafer with an impurity can be formed easily [ in good membraneous 
quality ] and certainly. 

[0045] (b) Since the gate oxide film directly under a gate electrode is not exposed to fluoric acid and there is also no undercut 
directly under a gate electrode, don't reduce the reliability of a device. It sets especially to a primary method (c). An 
above-mentioned effect is acquired with the same number of processes as the former. That is, since a thin gate oxide film is 
formed for a thick gate oxide film by the second oxidization process at the first oxidization process, respectively after performing 
photo etching at the preparation process after a selective oxidation process with this invention method to having inserted the 
photo etching process between the membrane formation process of a thick gate oxide film, and the membrane formation process 
of a thin gate oxide film conventionally, it is the same at the point which goes via the oxidization process of two times, and 1 time 
of a photo etching process. In addition, as everyone knows, since a selective oxidation process is a process general to every 
integrated circuit, it is not necessary to add it especially for this invention. And the embodiment of tiiis invention which removes 
an oxidation-resistant fihn from the membrane formation part of a thick gate oxide film by the plasma etching method for a start 
for an oxidization process has the advantage which a possibility that a photoresist film may receive an injury is decreased and 
makes photo etching easier than the wet etching method. Moreover, the mode which removes an oxidation-resistant fihn from the 
membrane formation part of a thin gate oxide film by wet etching using the etching reagent which has selectivity to it, especially 
heat phosphoric acid liquid for the second oxidization process has the effect of decreasing the influence which it has on a thick 
gate oxide film, and giving it exact thickness. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dctmages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the MOS type integrated circuit device which has two gate oxide films which are 
characterized by providing the following, and from which thickness differs on the same semiconductor substrate The selective 
oxidation process which oxidizes thermally where all the parts that should form a gate oxide film are covered with an 
oxidation-resistant film The first oxidization process which forms the gate oxide film of the thicker one by thermal oxidation 
where an oxidation-resistant film is left to the part which should attach the gate oxide film of the thinner one The second 
oxidization process which forms the gate oxide film of the thinner one by thermal oxidation where an oxidation-resistant film is 
removed 

[Claim 2] The manufacture method of the MOS type integrated circuit device according to claim 1 characterized by removing the 
oxidation-resistant film of the membrane formation part of the gate oxide film of the thicker one by the plasma etching method 
where the oxidation-resistant fihn of the membrane formation part of the gate oxide film of the thinner one is covered by the mask 
fihn. 

[Claim 3] The manufacture method of the MOS type integrated circuit device according to claim 1 or 2 characterized by forming 
a thick gate oxide film at the first oxidization process by the thickness in the second oxidization process which stacked, increased 
and expected the part. 

[Claim 4] The manufacture method of the MOS type integrated circuit device according to claim 3 characterized by making it 
form membranes by the thickness which expected the decrement at the time of removing both an oxidation-resistant film and the 
buffer oxide film of the bottom for a thick gate oxide film at the first oxidization process for the second oxidization process. 
[Claim 5] The manufacture method of the MOS type integrated circuit device according to claim 1 to 4 characterized by removing 
an oxidation-resistant film using the etching reagent which has selectivity to it at the second oxidization process. 
[Claim 6] The manufacture method of the MOS type integrated circuit device according to claim 5 characterized by using heat 
phosphoric acid as an etching reagent of selectivity. 

[Claim 7] In the manufacture method of the MOS type integrated circuit device which has two gate oxide films from which 
thickness differs on the same semiconductor substrate The selective oxidation process which oxidizes thermally where all the 
parts that should form a gate oxide fihn are covered with an oxidation-resistant fihn, The process which forms the gate oxide fihn 
of one thickness, and the gate electrode layer which should process a gate electrode in all the parts that should form a gate oxide 
film. The process which removes the oxide film and gate electrode layer of all the parts that should form the gate oxide film of 
another side, The process which forms the gate oxide fihn of the thickness of another side, and the gate electrode layer which 
should process a gate electrode in all the parts that should form a gate oxide film. The manufacture method of the MOS type 
integrated circuit device characterized by performing the process which removes the gate electrode layer of the upper layer of the 
part in which the gate electrode layer of a bilayer was formed, and the process which processes a gate electrode from a gate 
electrode layer one by one. 

[Claim 8] The manufacture method of the MOS type integrated circuit device according to claim 7 characterized by forming a 
gate oxide film with thicker thickness previously, and forming the gate oxide fihn of the thinner one later. 

[Claim 9] The manufacture method of the MOS type integrated circuit device according to claim 1 to 8 characterized by forming a 
gate oxide fihn by the pie ROJIE nick oxidation style. 



[Translation done.] 



1 of 1 



11/24/03 1:25 PM 



^DOCUMENT-IDENTIFIER: JP <A NAJVtE="l" HREF="#2" CLASS="HitTerm">08130... Page 1 of 1 



PAT -NO : 



JP408130250A 



DOCUMENT- IDENTIFIER: JP 08130250 A 



TITLE : 



FABRICATION OF MOS TYPE INTEGRATED CIRCUIT DEVICE 



PUBN-DATE : 



May 21, 1996 



INVENTOR- INFORMATION : 



NAME 



COXJNTRY 



SUGAHARA, NORIYUKI 



AS S I GNEE - INFORMAT I ON : 



NAME 



COUNTRY 



FUJI ELECTRIC CO LTD N/A 

APPL-NO: JP07043723 
APPL-DATE: March 3, 1995 

INT-CL (IPC) : H01L021/8234 , H01L027/088 , H01L029/78 , H01L021/336 



ABSTRACT : 

PURPOSE: To deposit gate oxides with different thickness on the wafer of an 
integrated circuit device while protecting the wafer against contamination with a 
photoresist resin during photoprocess . 

CONSTITUTION: Under a state where the part for depositing gate oxides 23, 24 on 
the surface of a wafer 10 is covered entirely with an anti-oxidation film 13, e.g. 
silicon nitride, a field oxide 14 is provided through selective oxidation. The 
anti-oxidation film 13 is then removed from the part for depositing the gate oxide 
24 by photoetching . In other words, a thick gate oxide 24 is deposited by thermal 
oxidation while covering the part for deposition the thin gate oxide 23 with the 
anti-oxidation film 13. Furthermore, under a state where the anti- oxidation film 
13 is removed entirely from the surface of the wafer 10, the thin gate oxide 23 is 
deposited by thermal oxidation and then the thick gate oxide 24 is deposited 
thereon. Consequently, the gate oxides 23, 24 having different thickness are 
deposited for the transistors 41, 42 at a logic part 21 and a high breakdown 
strength part 22. 

COPYRIGHT: (C)1996,JPO 



http://127.0.0.1:4343/C:/APPS/EAST/cache/eas20031129190014590.tmp?textJont=Courie. 



11/29/03 



'.DERWENT-ACC-NO: 1996-297961 



Page 1 of 2 



DERWENT- 1996-2 97 961 
ACC-NO: 

DERWENT- 199630 
WEEK: 

COPYRIGHT 1999 DERWENT INFORMATION LTD 

TITLE: MOS type integrated circuit device mfr. with reduced resin pollution - 

including removal of thin gate oxide film from wafer by heat oxidn. 
process 

PATENT-ASSIGNEE : FUJI ELECTRIC CO LTD[FJIE] 
PRIORITY -DATA: 1994 JP-0210326 (September 5, 1994) 
PATENT-FAMILY : 

PUB -NO PUB -DATE LANGUAGE PAGES MAIN- 1 PC 

JP Q8130250 AMay 21, 1996 N/A 010 HOIL 021/8234 

APPLICATION-DATA : 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

JP 08130250AN/A 1 995 JP-0043723 March 3, 1995 

INT-CL (IPC) : H01L021/336, H01L021/8234 , H01L027/088 , H01L029/78 
ABSTRACTED-PUB-NO: JP 0813025 OA 
BASIC -ABSTRACT: 

Mfr. involves performing selection oxidn. process on a field oxide film (14) which 
is formed on a wafer (10). An oxidn . -resistant film (13) such as silicon nitride 
film is formed over the wafer. The oxidn . -resistant film is removed at 
predetermined portions to form a thick gate oxide film (24) . By heat oxidn. of the 
thick gate oxide film, a thin gate oxide film (23) is formed. The thin gate oxide 
film is then removed from the wafer thereby increasing the size of the thick gate 
oxide film. A 1st transistor of a logic part (21) and a 2nd transistor of a high 
breakdown voltage part (22) with differing thickness is formed on the gate oxide 
film. 

ADVANTAGE - Avoids pollution by resin at time of photoprocessing . Reduces influence 
due to thick gate oxide film. 

CHOSEN-DRAWING : Dwg .1/5 

DERWENT -CLASS: L03 Ull U12 

CPI-CODES: L04-C07; L04-C12A; L04-C12B; L04-E01B; 
EPI-CODES: U11-C05B1; U11-C05F1; U11-C18A3; U12-D02; 



Patent Family Serial Number - PFPN (1) : 



http://l 27.0.0. 1 :4343/C:/APPS/EAST/cache/eas2003 1 129190028430.tmp?text_font=Courie... 1 1/29/03 



(19)02^4^/? (JP) 



(12) ^ g| jjSp 1^ ^ ^ (A) inmmmm!tkm$t^ 

#ll¥8- 130250 

(43)41^5 ¥1*8^(1996) 5 mi B 



(50Inta* 
HOIL 21/8234 
27/088 
; 29/78 



F I fil^Tl^ffiW 



HO IL 27/ 08 102A 
102 C 

m^<^9 OL 10 S) filtMKft< 





1$H¥7 -43723 


(n)fflJHA 


0000(^234 
















¥^7^(1995)3^3 0 












C72)565l# 








jtm¥6-210326 




#^;rim;ri«rmjiiK(KS2£eFrGa LI 




(32)fiKtB 


¥6(1994)9^50 










0* (J P) 


(74)fmA 







(5^ swqo^*] uosmmmmnomo^^ 

mi3^-t^xm^uzw&x'm^iti,zX'yxm^^y- 

mim2 3 5:^L*-^mv^^'- vmim2 4 ^:mi^ 
m^t^zX^. a>^'y^^21:hXtmmEB22co 

hyy'Jx^4 it42micmim\^^tizm^iy~h 





1 

^m<^mmitmtryx^x.'y^ym^zx m 
i-r-s xoizuznt i:mLt'ti>m^m i izm^<r>M 

xo^zLtz;it^mifthmmitf:iii2ffzmmco 

wt'i\:xn<^tiibizmm'mmt -e^oria^o^^-y 7 rmit 
mtuzf^-t^com^^^Mj^timmv^m't 
^xoiz Lti;i t ^mLt-thmms iz§m<r>M o s 

t ^^WLt-tm^ 1 ^j:\>^L4<D\ynii)Hzmi<7)M 

hut t:mLti-hmm 5 iz§sM<oM o smm^w 
- hfstim^^-^hMosmm.^jmm<7m^^iz 

^'tKx<Dmcom:Mty-hmmii:m^rhxn 
y-mimt:^-t^^t'<x<Dmizm<of^ 

wmij^^y~hm^i:mi.i-hxmt ^m^jctf o ^ t 

imms] mcom^^if(oy-hm{mi:9tm^ 
m\^i}<oy'-hm:M^m^^mth::t^mL 



(2) #m^8- 130 2 50 

2 

{mm9] y-hmim^^^^^'j^^^ymi^iz 

Ls<o\^-rtdpizmi(7)Mo smm^m^m<7m^ij 
m, 

[0001] 

immxcommm} ^m^t. mms.<oM\^\,zm^j: 
mosm^im"^. mzu\iHzmm<nm^j:hy-h 

10 nzw^ttiMosmMmm^mcn^^m^m 
h. 

[0002] 

[m<om} wmmmummmjzi,z^':>x. m 
-^yrmzm<nmf}^mt tJtitisWME, ± 
^m(Dm^^mtmmii^izmLt:A^m<7)mmmt 
^ip^-thm^mmt^'^x^x\'^h. nj^t^hnmm 
^mx'ii. nmmm^mmmm mrzcomi^^ 
^mmj^tm-h) «^od4 0-6 0V(7)ratmfiE 

srx-mm-hcox. ^mmmmizi^^<Dmfm&^m 
tf:imE^^thmt^h*). m^mim^y-hm 
m^(m'iF<m^\i^<7yy'- hmimizib^&^.&^E 
izmttimm^i>ti^hi^t(^$>h. mm. xj^i^v^ 
^(n-mmm-^w^z^hit^u vy 9^<ny- vwc 
wn%\t2 5-4 0 ixmxhhif. -msmzm^x 
ti4 0-6 ^v<n^ifiy-ym(M\z%imii^fthti 
^wmM<ny- vmmt. 1 3 0- 1 5 0 n mco^ 
^ifi'Smx-hh, %-^x^(nx^f'£mmmw^M 
30 x^^tc^i. m.ifK\^\zwj:hxm^<ny-ym(m: 
m^-th^ti^^mxdih, 

10 0 0 3 ] @4«. -etoi a^r^lHlK^Mfflco^^x 

)^m-^^^^^W£hz.im(ny- vwcW}L\izy- 

MT^. 04 (a) tctjv^T. ^xMi (^<mm^ 

h.wmmmmkKz^'^. »>xvM0i^:firto± 
w,z%=i^n<ntL^<n^ -}v Ymm 1 4 i^^^ 

40 MiTjfM'CftS. 1 2tiA.y7rBtfbM. 1 3»im 
S?2 2Tmv^y-hS£^l:IK^S:^it'enfi£|g1-^^^^T' 

[ooo4]<5ctc, mm}m\'^t*'^yyrwm\ 
2m^\.fc^. m\^y-vmtm:m§cf'<^%mr> 

^Hi^^Sr^tf) *>xAlOco^lSfc:. 9 00t:. 5 
7^^^oy^M oSr^t^ J: Om^^- bM^t^2 4 Sri 

-r^-t^* c@4 (b) ] . ^ffiS5coy-hKi™2 

50 4^0^]g|^?:l 50nmgJlEtL7^iV^i:^. ^icoig 



3 

TimiMmtii 1 3 5 nmcommiz^mt^ . 
mimmi i<ommt:miii^^ti cs4 (c) ^ , $i5> 

i)-t^yithUi^:^hl9^m^Lt:^. SOOV. 4 0 

1 tli^^ 2 5 nmS^i7)^V^i>-'-MgM2 St^^m, 
$tL$, ^ni:Rm2®co*fiico»EISt2 2t 

s C04 (d) ] , znvy-mimco&^M^ijin 

[0 0 06] >^iOS. JiECVD&tCiO. '^x^MO 
(e) : , >r:rhx.yf-y^^t:iO. m^^' 

-hm{m23±i,zni^^y^^^coy-hmm2 5i:. t 
tzm\i^y-hm{m24}immi<oy-hm^26^ 
mm-t CS4 ( f ) : . 

[0 0 0 71 @5ti. ^iHllS^SffliJD^^xyNiT)^*^ 

ms (a)(i, m4 (a) fc|^l:<i^gKlffiet::J: 

'?HtfJ:^(3?^^$ii:^«t^i7)»rMTS)S, 1 2tiM' 
-y^rKfllK. 1 3*ifi^;ttfm5/y3yj^iOJ:o=SrH 
U^ttJrCAS. 0i7):tii«ny*y:?g82 1Tm^y- 
bKMi^. ^{i*i^M2 2r®V^y-hgE^S: 

[00083 ^-r. mtimmiBt^^yyrmimi 

2^^Lt:^. ^:c^\10<7>^m^. 9 0 0-0. 61 
^m^<O^U uWtit^ZX 1 5 0 nmCO^V^y-h 
g!^24i&fi£^L. ^V^T«ECVD^CJ:0. IS- 

C@5 (b) : , 7t h^>''XM9^^t. 

A:$^-yB^LTmWffSS2 2coy-hm®2 6$:jgBSt 

C05 (c) } , 
[0009] $^>fc:. r yi^y:/^>JA-/^t3j;-:)T 

^'oM\>zXi>^m:i^yi'y^^mt. ui^y^m 



3) #irF8- 13 02 50 

4 

.2im\^'f-hmm2A\mii^fi. ^mmi 

hM2 60Ti?)ift^®SflJi24tix.y^y^$n=5:t^ 
T'^S C05 (d) K 

[00 10] Li}^h^\zmZ.<ny-hm,<t^. 800 
X:, 4 0^)-g^V\ ni/''/^'^2lc0^l^:5^-hgE^ 
\Sk23^23nmnmm-h. ^Ofc^^E^2 2 

(?5y-hOT2 6i>S!fl:?^. y-hmfii2 6i^±tcK 

10 16^^ffiCm®1-§ C@5 (e) :i . HtCl. :7:rhU 

>^XM9&^L. ytV3iy^>^mi\izX^. n 
>-''y^'^i?2 lc7^V^^-'-hS!^LM2 3±ta>^*/^'gPco 

>-'-hmfii2 5^?^^-rs. nmz'mEM22±jm 

riO#tgai^'j3yM16i&x.y^y^^^S. CliO 
t^. y-hM2 6to±£7)gKfcJSl83&5xyK.-i?>f y 
bT>fT^^ttTft^. MESII2 2<:0¥*'^y'-h^ 
>fklK2 4±coy-hmfli2 6«g|$ilS C05 

(f ) ). 

[0011] 

20 [^^*^)5?^LJ: ^ fri»ms] ±ia@4^0t^^(C 

J:oT, m^y-hgr^2 3i:^l^y*-ME^2 4' 

i.i^t^h^^\m>'^y-vmM2Ai:m\^tim^ 

mcO:^itc^t^<. l!t:p^iOi5t>^lg@t±S4 
( c ) £7)7 4- fx-yf-y^xg^itc^i^y- V^^2 
AifiyirYWJy^Vl9<rs^Mzl^f%m^ithM\z 

mi<7yi^\iz-:>ixxmm-hctmmLti. - 

[00 12] ^^T. 7:rM/i^'XM9cOi^. ^iO 

9*«SEttL/!S-fTOi^«!(rc?§^$nTt^V\ 
<mWCC\tm,^zW^'Ct^j:\^%y(7)hnLCytih. 

if vru-^xi^^iim^j:<r>xy t h wJx v i 9<mmt 
^tt^v\ tti. m.\^y-vwm2Am^^^h\,z 
mLx?fX%>^mm\tmipx:h^. ir:>y-vm^ 
L^\^m^mi^^mi.xLt.om3Skt^j:^'^\\ 
[0013]-:^. ±Mm3<n>'nm^zxfixt^ wmm 

=ar«.y-hKfllM2 3. 24*S7:rhUxXM9t^ 

m-h^t\i-^j:<. yifVWJxv\9^<7yymUzX 
'^xm^^iih:Lt\f^j:\^\trxhht^. ^fih^m\^ 
fzm^m^n'^m^m^zy- vmmmwmm 
50 ^'mm. '^mmx^-^j:\'3m.<mm^m.L 



(4) 

5 

[00 14] ^ff)mmb<^tf:itz^^i^m 

ti. ^=5:i5^. 05(c) C0XnVWmW^2 2<nf- 

uV^v ^^2 1 com^y- hg!'ftll2 3 ^ ^-r^la 

^COTESS 2 2 oy- 2 6 (^TtlH^^iO^ 
V^y'-hS^2 4tI^^^lS„ -etT. ^ogEtJ: 10 

ms^ 2 2 coy- 2 6 ^rcowtim^mm.^^ 
ryy~:^yYmf\zi>mmm.23tm^^ti 

[00 1 53 ^%m(7)m\t. mL<r>X 

^£hy- vmmi^^h m o smmm^ms^'m. 

[0016] 

[0017] J:^cofll^t;:v^as8K^tttKt3tiSaKS!^b 
LT xMcO^ffitC^V v< ^/ 7 r lE^kK^otrCfc < CO 

x.yf-y^<JS^fflv^T»>x -y bx.yf-yi/^SittiO:«ff J: 
#tCX7f-yir?RttT^ifi^$:fflW-&£^*s^x'y 
fx^y^y^cr^^tt^^i^y-hSE^tzm-^. J: 0 
1 0 ^^W5^h^X^\^\z'^mxhh. 

[ 0 0 1 8 ] =5:iJ , %-^^icm>L%-rmaMxn.\^ 
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6 

v\ ^^iz. m^(o^dizmmitm(^r^ttx^<y 

mi:mii'miz^tii:>mm\.zm^-t^<oifx<. ^ 

bmmtm'm^-th<DT. m-m:xmzxm^^ 
y-hm:Mt$>^i)-t^:i(om^i.mA.tEm-T 

[00 19] ^7t. m-^imm±izM^(r)m^j:^~ 

-^<ny- V mmi^^h m o s wmmmmym 
mumtLx. y-hmim^^'t^^-t^xcrm\ 
^mtmmzx m^tzmx^it^m-m^fmt 
xnt. y-hmMi:^'t^^i-<x(omtz-if 
com<7)y-mimty- hmm^tra.'t^^ws^ 
tm^hxnt. m(oy-hmim^^-t^^ 
^Kxcomm<^imtmmt:m:i-hxnt. y- 
mim^ ms^-tK^ ^Kx<mmzm<^mmw- 
hwt^t y- h^iMx-t^^mmit ^mm-^ 

i:f^'thxnt. m^mD^^y-hmm^nnx'thx 

[0020] ^<r,t^^ m^'^ij<7>y-hmim^m\f3 

coy-bgfjfclgiO^fefciB^&tcofc-t^.. acorns 

i>y-mim^^^-( ni^x-y mim^zx o^m^ 

i>0ijiX\t^, 
[0021] 

im^^mi,zx^y-hmm(omjTmt. y- 
hwnm^m^-t^^ ^x<r)mimsmitxmcotiib 
mm^im{zx^mhivf:im^<ottT. m^^y-v-m 
imm^^y'-hmimo&i:mmim^izww^t: 

i^iz^immO:yir bx^y^y^^^SStT^v^y-bgE 

im(omimAiz(7)7^mmitim^nL. m-^i\:xm 
Titztiizx m\>^y-mim<ommm^m'^t:^ 
mvm\^y-hmMfzn^m^u mzmiOMT^i 
:i(m'^f:immmmhf^ttimrcm^'^y-hmit 
m^m^-Thiitizxf). ^'-hK^tMSr^-r^v^r 

ti<7)m{txmizMbXi>^(0mizy^ hr^-^x^m^ 

mij^ttfrn^imrnvmhtix^^^hmrc^t^x l 
iv\ m^x^Mmc^^m^a^tfy^hui^xhmm 
ijiy-hfk<mti>h^A.^(omm&<7)^^^^m^i> 
mSitm:\^xoi,zLx. ^(o^i^mzx^y-hm: 

- hm^corcoy-hmm^zry^^-:^ v hm< . 

[002 2] 1::^. ±EJ5>l<7^^f^(Cl3i^Ti^. y- 

m^h^x. m^^mmnhfix^^h, m-^x^ 



7 

[00233 =5rfc. ^^tiK^>f S?^&^xf— 
[00243 

1 i:4 2*2^ii^nf^oa^^i.s«ii^*s. wmm 

m<m<7y^^<rimi)m 2 2 COM o s h ^ y i^'X 4 
2ti4 0-5 0V£?)mBEm&f^U, 
afiM^-rS0cO:£^tOni^'-y ^^2 1 iOMOS 
S/'X^4 1ti5V£7)mffiT'CiWWSo C:il^>C0MOS 

b^yi/'x^'4 1 1 4 2<o^'-bg!^[:Mti3&-*-2.i&fW 

EC^tJtirat^n. icO||Sfe«f«-Ci>^4. 5cOt^e3l^ 
0lt^t<25nintl5On m t-e^-en^^ti 

[0025] ^:cf\\ommmmi ut^w>m». 
mm^zf'^yyrmimi 2ii^mmL^zx o 3 5 nmioK 

< a ) ffymmJMT\t. jSffiKkttMl 3 

^Cii>i5t9>^ Locosggi^ilsKfl: fci'i 

7 ^ KKftJ^ 1 4 ^.6 0 0-8 0 0 n'mgjgco]^ 
[00263 S1 (b)ti01 ( c ) com-MflOlScO 

Ui^'X M 9 iS: vx^' t LTfflV^5, 7 :r hra-feXT7 

* hi^ i^'x M 9 ^:m<nx 0 \izm^Lti±xmt\XE.y 
-/mm (NF3 ) ^^tinmjf:^n'cm^mmi 

^^•y^rSHtKl 2$r#7''/S?ftt3j:-6|Sm^:x-/f-y 
\\ :i<m\ (b) oxgco7:r hrn-fex-cti^i4c 



5) #m^8- 1 3 02 50 

8 

1 3^^-0X7* M^S^'Xh 1 9*^ i^RlTibilTV^ScO 
X. 7:rhP'i-'xM9i:«MLT?!^$ix^fc^n*i 

[00273 <^i7)@i ( c ) \t^~^\tm(7y3m^f^ 

-t. zcoxuxiiti'mmi ( b ) <^ymt^^yt h 
u'jxhi 9^:r^yi^y^m<o^m^Lxm\^y- 

mcLxm^y-v^^2A^^~th. ;i<r>y-h 
10 mM2A\mm<nxo\.z:mt^mxmB^mm 

■•^^ hMx^m^hh. :Lammx\mt\f9oox.. s 

1 5 0 nm J; O0i^><^ 1 7 0 nmiO^Tfi^-r 
[00283 01 {d) {Z^T^<mrmYJM<r>tiih 

f^^yyrm^\2^mi'th, ^-r.wimmMi^ 

20 <J5^imv^y-bS£>fM2 4tc|^i&S:*J-^;t=5:vU 

otiOmt'm.i 3\znLxx^t-n\m\i^mim:i> 
J: < . mzz<7>x.yi~>^mt Lxn^t:m\^ix\iim. 

m2A\.znLX200 : lS^cOSlu:-/f-yi?T^tt 
iiCcOM'^y^rBKti^l 2tiil^O^^-og! 
?ac J: S X -y fx .y f-y^^ms-t 4» i: I 
::c7)i^tix«/^y^S^ttj&5^<=5:v^OTBfr3ico3 5 

um(r>m<7)f'^-/yrmmi2^^^^mzm^y 
30 -hS!<bM24£7):^i>^ty:f*tX'y^>':?^$iir]^*« 

170nin*»^>13 5nmtcMiJ^-rS. tcn. ^^7)01 

( d ) <niM^^zM\'^^-vm^2AMB^^Xx^ 

[0029 3 <^i^01 ( e ) COmZgr^^TtiMXe 
TiWgE^klMl 3i:>'<-y7rie^klSl 2i:^I^LTS 

LT^V^y-hBHtJ^2 35:ft»t^, ::i^S?^tt>>^ 
>faS<b^^fflV^S£0*fJ:<. Mx-t^soox:. 4 0^ 

40 m^<r^yxn^'^Y-Ywm23^m.m<ri23n 
m<D^{zmsi^h. ^ixtpm\.zm^y-vmcm2 

4 m^^ixhifimm^m^z-:>imm<o^m^ 
imhh<r)x. m>^y-ymcM23<nm:X^m^\ 

5 n mm^imim^tixmxm<^ 1 3 5 n mA-i^, as 

i 0 m^i^ »J 3 y |g 1 5 , 

[003 0 3 Ht-. mm{f)X\ty^hU'JXhl9 

:j-hx.yf-y^Cc:J:0. ni^''y^SB2 l(7)y-hm®2 
50 5i:^JBEI52 2tfOy-hm2 6*9^^$n«.. jyjb 



9 

( c ) m-m^ntmi ( e ) o^rgg^g j: 0 

miChhW^Xm 1(b) iO2^0iIST7 :r fX7f-> 

[ 0 0 3 1 3 ##£0:ta6. 02 {a)i5j:ir (b) 
C:<omiOXmci5tt«»Brm5r®P&t::^-r. 02 (a) 
Tti. y-hm2 5, 2 6i>J:t/:7>f-;PKKMl 

<7)MosY^y=jxis^42m^nmiSammm32^w: 

IStt, P>'''y^SP2 1jDj:tf]MEgP2 2iOMOSb7 
yxx^'4 1. 4 2C^JUTn|@v-;;^mi^3 3i>i:t/ 
nSHP^yf|jtS3 4i:. pS3>^':? MiiS3 5 
irr^. ^coX^tiy-hB!^2 3, 2 4^SL?tt 

[00323 0^izmi(omimiz^m u r;P5 
A^comi 3 6 s-gdis t r y-xss^ s t k u-^r 

yJg^^Di:y-b3gi^Gi&#tiJ-r«> [02 (b) ] . ^ 

coidtLT, ^:^j^ioizMMmmcoMimm(omb 
LxmimEij^^-^izm^hMosh^yi^xi^Ait 

2e<7)±\zmf^smm^. mm6<7)±t,zmm^m 

izii^fi^tiMi't htl^imXi:imv^^tiX V ^5 . 
[0033] *%H^fc:J;0y-hK^lJS2 3t24 
t3t '^x/M 0 (C0 2 CO J: d CiM O S h ^ y i^'X 

ti. tfl^rtii-'3%co?wr7^gb&smat.^nsy 

[0034103 {^)^^\^^i{f)it^^m<m 
^^tjm<^>mim<^^^j:xn:^t(ommmThh, 03 
(a) ti. 01 (a) tnimmitiMc^ym^^^ 

-r. 0ti^l9]K^f^Oiitr^^»>x>'MOcor<-gB 
'C$)0, 0tfO:&^^t:£W*J02tC^$iTJtMOSb 

7>'>''x^'4 1 1 4 23t*5-en'enf^0)i^n5MiS'C^^ 

[0035] "^xVMOcO^i-lcSi^l Iti^f*:^ 
^©ICM'-y 7 rmm 1 2 A^I^BHhtC J: 0 3 5 n mCOm 



(6) :^m¥8- 1302 50 

1 0 

03 (a) coi^g?«ST*i. wmmmi 3^ 

m^Lfzmz^^h^h LOCOS^i^^Sj^S-^ 
^V^ Ui:7 KSS^ 1 4 Sf 6 0 0-8 0 0 n 

[ 0 0 3 6 ] WgKkffill 3 i: y N' y 7 T IHki® 1 4 1 1& 
^L?t^. 9 0 0-0. 6 1^S^i?5n>fnfe^tij:o 
10 X\5QTim<rimim^22m<^m^m2A^^ 

1 5$:^Wt;:tiSL. 7:r hU-i^'XM 9$rM^L, S 
MJE^2 2±t^N'^-y?^fi£-r^ C03 (b) } . <X 
t;:. ay7^^2 1±i7)||-i^^te^>'y3>'Ml5^ 
x^y^y^^t^^^. 7:tM^i^'xM9^I^L. 
^-^Kt;J;'5oi^'*y^^2 i±i7)©v^y-hB?M2 6 

C03 (c) ] , ^JEE^2 2±(i^tefBi^i;3yMl 
^ifih^tLib. y-hR^24(iXy^y7'$ix^: 

20 t*-tOTEas2 2±£oii-co^teA;^un>'Mi 
mv^i.^ fc^ESii 2 2±<7m~mi^^n^') ^ 

1 5*«. ^JffffiSS2 2O^tt«m0^^<SoTV^^ 

[0037] i.ti^m.'m-<o^-vwm2siso 

or. 4 0^J^O>'^■W^g^^fc^^J:02 5nm^^©$tC 
^-rSo ^iOt^. ^ffigB2 2f7)|g-c0^iefBxy 

3y]^i5t,Kfl:;^n. ^<7)±.^zmm\sim^^ii 
30 . . ts^^M^Hi^ y 3 yjg 1 6 ^^m\zim 

7:rh^i^'XM9S:MU. a>''7:?'SiS2 1±C 
C03 (d) K 
[0038] mz. m^^22<m-<7)^1^^u>'^) 3 

vme^x-zf-y^i^^a. citfot^. 5ttri*^ 

1 83(i<.lcox «y f-y ^^coxy K^>f y hr >f ir^ ^' 

tTa< £7)r. ^EgP2 2<m-mm^Bi^') 3 y^ 

1 5t±x.y^y^^$n^rV\ 7:rhWxXM95:^ 

40 s{mi8i&^^o^^rx-/f-y^^s^ti,'c^«. 

C03 (e) ] . ^iO^Utli-Cti. nx'y^S521tctilg 

r^o^fe^av-'jayMie^^, tttmm22^z{tm 
-co^lg^i^ 'J 3 yM 1 5 *55»cSnx<7>TO'C#itet & , 

mmtiii. m^B>^ y 3 y^ 1 5 . 1 6 itt^Es:^ 
te^i^ y 3 y^mm-th t ^ mmz^mmmxth 

[003 91 OV^r. 7:r hUi^'XM95rWt. 

50 ^-ym^txni^'y^^2i(7)y-hfm25fm 



1 1 

2 4<D^isXX/y-hm!&2 5^ 26<m^tVti^ 
^mi^hXm)m3 ( c ) . < e ) tCt5V^T^tC:7* 

^m\,z^mzx mmi^^£\i^Y- vs^2 3 1 2 4 
hm2 5. 2 6i7)T6oy-hBrft:K*^rv:5^-;<r'yh 

[ 0 0^4 0 ] ^^tmoXgU, 02 ( a ) it^ 

(b) \izmmrc^uzh<Dtntxx\\ ^m^^ 

tli 0 VmM2 3 1 2 4 tfc^x>'N 1 0 \iZ 
m2<r>Xo\Z'^OSV^y-JX9 A 1 i:42^iffl^>i^ 

PC 0 4 1 ] JiE*Ot?fCti. %\zn^\y- VW!(M2A 
[S3 (b) ] . -ei0^l^y-hK€iK2 3 
^mX.ti [03 (d) ] , ^ii$ri£t:tT5fefc:m^^' 
-hS!fl:K2 3iBy^L. ^-C^V^y-fB!^bS2 4^ 

[004 2] ^t>. ^^tib'^>fB!'ft:a^Xf--AK 

[0043] 

ywcm^^hfi}h^ t.rmmcxmzii\^x'f 

'f^%'t^x<mmzms<nm.<n'f- vmmh 
X. }^mm^mfih. 



7) :Hfm¥8-l 30 2 50 

1 2 

[0044] iai) y^hU'Jxh^m^i^^y^hru 

mmimmxmhtix\^hm^x\ m~<7)ifmx'i±'^ 
mxmhtix^^imxmt^h<7)x\ ^^^tw^ 

^^^smm^i^(rmmz^mmizx^i^m^ 
ii=^tv^y- y-mmtrm^mnxm^ii^^miz^ 

10 [ 0 04 5 ] ( b ) y-hw^coy-hmimij^^ 
•om\>z^i^^tit;itii^^j:<. y-y-wmrc^Ty^ 

3&s^v\ ^(cm-^o:)^^(ai3V^Tti. (c) m^tis 
xmt(rtmzythx.y^y^xmnALX\iyi:ico^z 

20 m^-r^rfv. zM<^maimt-mcoyth:r,yi~y 

^wmia:mit'<r)m^mmz i>^mm:xmo:<7>T 
^mncr>t:ibizmizmrr^imit^j:^\ ^Lxt^-m 
itxm<oi::ibizmm^^^m\^^y- mim^mm 
m-^r^yc'^x.y^yt/mizx ^m^-tt^^cm 

mmm^^nhts^ti^m-^^xy^h:r-y^y^ 
i:m^i,zti>m^ht. iJt. mrMitxn<7)f::ih\c 
mmmm^'ttuzn LTj^ttSrw-r^x y^y^ 
30 mi,zmmm^m^^xm^^y-hmim^^im 
i}^h^x.v h:iL^yi~y^i,zXr,xmrrmmii. 

[01] (a)^V^t (f ) ti*%B^(C^-6MOS^ 
[S2] (a)±5j:t;(b)(±01(c^<*Mt^^S 

MO smMm^}mmmmjm^mm-tf:iib<7>^ 

[03] (a)^V^t (f )t±*%BBtC«SMOS^ 
[04] (a)^rl^U (f )t±ta£3fecOMOSM^IsiS& 

i^xsrtoMS 

[05] (a)^V^L (f )titse5M)MOS^^lHl» 

t:'doj^xgrt6OBrffi0 

50 [^^tiOii^] 
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